Characterization of the cooperative cross-linking of doxorubicin N-hydroxysuccinimide ester derivatives to water soluble proteins.
Protein-anthracycline interactions have been examined by using reactive N-hydroxysuccinimide ester derivatives of doxorubicin. These compounds cross-link to lysine epsilon-amino groups with high efficiency and offer the possibility for structural studies of protein-anthracycline complex formation by using gel filtration, ultracentrifugation and spectrophotometric methods. The results are in accordance with association of anthracycline to the hydrophobic ligand binding cavities of serum albumin. The results for proteins not having hydrophobic domains (IgG, serum transferrin, lactotransferrin, ovotransferrin) suggest that complex formation is cooperative and involves two steps: initial self-association of anthracycline into aggregated structures and subsequent binding of protein at the aggregate surface. With serum transferrin, anthracycline self-association makes possible the assembly of stable nanometer-sized protein-anthracycline particles held together by non-covalent bonds. This reaction, which is highly reproducible and efficient, may have applications in the field of development of anthracycline carrier systems.